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TECHNICAL FIELD 
 
[0001] This disclosure relates generally to methods and systems to aggregate the credit 
worthiness of a group, and to facilitate the granting and administration of group loans. 
 
BACKGROUND 
 
[0002]       Group lending models have been successfully deployed to make credit available to 
those who lack the access to formal financial markets. Instead of lending directly to individual 
borrowers, banks lend to groups of borrowers who are jointly liable for a single loan. Such models 
have been successful for microfinancing, where small loans are extended to the poor for income-
generating activities. In such models, loan performance has historically outperformed any 
expectations associated with the credit worthiness of its individual members. Academic research 
and industry analysis primarily attribute this outperformance to the social contract that exists 
between the individual members of the group; their relationships deter undesirable financial 
behavior. However, group loans implicate inherently different risks, and existing risk scoring for 
such loans have yet to adapt.  
 
[0003] For example, existing risk scoring models rely exclusively on considerations used to 
score the risks associated with individual loans. However, communities in rural, undeveloped areas 
may have generally less transactional data to score. Existing risk scoring models also tend to ignore 
relationships between individuals of a group, which, though difficult to characterize, could 
otherwise mitigate risk and enhance accountability. Similarly, existing risk scoring models fail to 
consider the geographically specific risks associated with group lending. Because existing risk 
scoring models rely on data that is limited and less relevant to the success of a group loan, the 
resulting risk scores are ineffective, inefficient, and inaccurate. 
 
SUMMARY 
 
[0004] According to some non-limiting embodiments or aspects of the present disclosure, 
accuracy of a group credit score is improved over time through an assessment of individual and 
group-related transaction data pulled from digital payment ledgers of partner lending institutions, 
standard and scale to relate group scores from one geography to another is provided, and a risk 
3
Defensive Publications Series, Art. 3443 [2020]
https://www.tdcommons.org/dpubs_series/3443
  3  
scoring model is adjusted for profitability according to the risk tolerances of lending institutions. 
According to other non-limiting embodiments or aspects of the present disclosure, a system is 
provided for administering and managing communal lending including a portal interface which 
allows multiple parties to view individual and group data characteristics while contributing their 
own data via preset application programming interfaces (API’s) related to approved group 
modeling characteristics, and transaction controls may be established by a designated group lead 
to help facilitate a group financial objective. 
 
[0005] According to some non-limiting embodiments or aspects of the present disclosure, 
provided is a computer-implemented method for aggregating and managing credit worthiness of a 
community, the community including a plurality of individuals, the method including: selecting, 
with at least one processor, a group comprising a plurality of individuals from the plurality of 
individuals in the community; in response to receiving individual data associated with the plurality 
of individuals of the group, generating, with at least one processor, an individual risk score for 
each individual of the group based at least partially on the individual data; in response to receiving 
relational data associated with one or more relationships between at least two individuals of the 
group, generating, with at least one processor, a relational risk score for each individual of the 
group based at least partially on the relational data; determining, with at least one processor, a 
weighted individual risk score and a weighted relational risk score based at least partially on at 
least one weighing parameter; generating, with at least one processor, a multi-party risk score for 
the community based at least partially on the weighted individual risk score and the weighted 
relational risk score; and determining, with at least one processor, and based at least partially on 
the multi-party risk score, at least one line of credit for at least one of the following: at least one 
individual of the plurality of individuals of the group, at least one individual of the plurality of 
individuals of the community, the group, the community, or any combination thereof. 
[0006] In some non-limiting embodiments or aspects, the computer-implemented method 
further includes: in response to receiving geographic data associated with a geographical location 
of the community, generating, with at least one processor, a location-based risk score for the 
community based at least partially on the multi-party risk score and the geographic data; and in 
response to generating the location-based risk score, determining, with at least one processor, at 
least one modified line of credit. 
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[0007] In some non-limiting embodiments or aspects, the computer-implemented method 
further includes: in response to receiving, with at least one processor, performance data associated 
with the at least one line of credit, determining, with at least one processor, whether the 
performance data satisfies at least one threshold; and in response to determining that the 
performance data does not satisfy the at least one threshold, modifying, with at least one processor, 
the location-based risk score for the community. 
 
[0008] In some non-limiting embodiments or aspects, the geographic data includes at least one 
of the following: cost of living, inflation, political stability, financial markets, or any combination 
thereof.  
 
[0009] In some non-limiting embodiments or aspects, the computer-implemented method 
further includes: in response to receiving performance data associated with the at least one line of 
credit, determining, with at least one processor, whether the performance data satisfies at least one 
threshold; and in response to determining that the performance data does not satisfy the at least 
one threshold, modifying, with at least one processor, at least one of the multi-party risk score and 
the at least one weighing parameter.  
 
[0010] In some non-limiting embodiments or aspects, the relational data is received from an 
external system. 
 
[0011] Further embodiments or aspects are set forth in the following numbered clauses: 
 
[0012] Clause 1: A computer-implemented method for aggregating and managing credit 
worthiness of a community, the community comprising a plurality of individuals, the method 
comprising: selecting, with at least one processor, a group comprising a plurality of individuals 
from the plurality of individuals in the community; in response to receiving individual data 
associated with the plurality of individuals of the group, generating, with at least one processor, 
an individual risk score for each individual of the group based at least partially on the individual 
data; in response to receiving relational data associated with one or more relationships between at 
least two individuals of the group, generating, with at least one processor, a relational risk score 
for each individual of the group based at least partially on the relational data; determining, with at 
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least one processor, a weighted individual risk score and a weighted relational risk score based at 
least partially on at least one weighing parameter; generating, with at least one processor, a multi-
party risk score for the community based at least partially on the weighted individual risk score 
and the weighted relational risk score; and determining, with at least one processor, and based at 
least partially on the multi-party risk score, at least one line of credit for at least one of the 
following: at least one individual of the plurality of individuals of the group, at least one individual 
of the plurality of individuals of the community, the group, the community, or any combination 
thereof. 
 
[0013] Clause 2: The computer-implemented method of clause 1, further comprising: in 
response to receiving geographic data associated with a geographical location of the community, 
generating, with at least one processor, a location-based risk score for the community based at 
least partially on the multi-party risk score and the geographic data; and in response to generating 
the location-based risk score, determining, with at least one processor, a modified at least one line 
of credit. 
 
[0014] Clause 3: The computer-implemented method of clause 1 or 2, further comprising: in 
response to receiving, with at least one processor, performance data associated with the at least 
one line of credit, determining, with at least one processor, whether the performance data satisfies 
at least one threshold; and in response to determining that the performance data does not satisfy 
the at least one threshold, modifying, with at least one processor, the location-based risk score for 
the community. 
 
[0015] Clause 4: The computer-implemented method of clause 2 or 3, wherein the geographic 
data comprises at least one of the following: cost of living, inflation, political stability, financial 
markets, or any combination thereof. 
[0016] Clause 5: The computer-implemented method of any of clauses 1-3, further 
comprising: in response to receiving performance data associated with the at least one line of 
credit, determining, with at least one processor, whether the performance data satisfies at least one 
threshold; and in response to determining that the performance data does not satisfy the at least 
one threshold, modifying, with at least one processor, at least one of the multi-party risk score and 
the at least one weighing parameter. 
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[0017] Clause 6: The computer-implemented method of any of clauses 1-4, wherein the 
relational data is received from an external system. 
 
[0018] These and other features and characteristics of the present invention, as well as the 
methods of operation and functions of the related elements of structures and the combination of 
parts and economies of manufacture, will become more apparent upon consideration of the 
following description and the appended claims with reference to the accompanying drawings, all 
of which form a part of this specification, wherein like reference numerals designate corresponding 
parts in the various figures. It is to be expressly understood, however, that the drawings are for the 
purpose of illustration and description only and are not intended as a definition of the limits of the 
invention. As used in the specification and the claims, the singular form of “a,” “an,” and “the” 
include plural referents unless the context clearly dictates otherwise. 
 
BRIEF DESCRIPTION OF THE ACCOMPANYING DRAWINGS 
 
[0019] Additional advantages and details of non-limiting embodiments are explained in 
greater detail below with reference to the exemplary embodiments that are illustrated in the 
accompanying schematic figures, in which: 
[0020] FIG. 1 is a schematic diagram of a system for risk scoring the credit worthiness of a 
group according to the principles of the present disclosure; 
[0021] FIG. 2 is a flow diagram of a method for risk scoring the credit worthiness of a group 
according to the principles of the present disclosure; and 
[0022] FIG. 3 illustrates a block diagram of an exemplary computer system for implementing 
embodiments consistent with the present disclosure. 
[0023] FIGs. 4A-4S illustrate non-limiting example of an implementation of a method and 
system for risk scoring the credit worthiness of a group according to a non-limiting embodiment. 
 
DESCRIPTION OF THE DISCLOSURE 
 
[0024] In the present document, the word "exemplary" is used herein to mean "serving as an 
example, instance, or illustration." Any embodiment or implementation of the present subject 
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matter described herein as "exemplary" is not necessarily to be construed as preferred or 
advantageous over other embodiments. 
 
[0025] While the disclosure is susceptible to various modifications and alternative forms, 
specific embodiment thereof has been shown by way of example in the drawings and will be 
described in detail below. It should be understood, however that it is not intended to limit the 
disclosure to the particular forms disclosed, but on the contrary, the disclosure is to cover all 
modifications, equivalents, and alternative falling within the spirit and the scope of the disclosure. 
 
[0026] The terms “comprises”, “comprising”, or any other variations thereof, are intended to 
cover a non-exclusive inclusion, such that a setup, device or method that comprises a list of 
components or steps does not include only those components or steps but may include other 
components or steps not expressly listed or inherent to such setup or device or method. In other 
words, one or more elements in a device or system or apparatus proceeded by “comprises… a” 
does not, without more constraints, preclude the existence of other elements or additional elements 
in the device or system or apparatus.  
 
[0027] The terms "an embodiment", "embodiment", "embodiments", "the embodiment", "the 
embodiments", "one or more embodiments", "some embodiments", and "one embodiment" mean 
"one or more (but not all) embodiments of the invention(s)" unless expressly specified otherwise. 
 
[0028] The terms "including", "comprising", “having” and variations thereof mean "including 
but not limited to", unless expressly specified otherwise. 
 
[0029] For purposes of the description hereinafter, the terms “end,” “upper,” “lower,” “right,” 
“left,” “vertical,” “horizontal,” “top,” “bottom,” “lateral,” “longitudinal,” and derivatives thereof 
shall relate to the invention as it is oriented in the drawing figures. However, it is to be understood 
that the invention may assume various alternative variations and step sequences, except where 
expressly specified to the contrary. It is also to be understood that the specific devices and 
processes illustrated in the attached drawings, and described in the following specification, are 
simply exemplary embodiments or aspects of the invention. Hence, specific dimensions and other 
physical characteristics related to the embodiments or aspects disclosed herein are not to be 
considered as limiting.  
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[0030] As used herein, the terms “communication” and “communicate” may refer to the 
reception, receipt, transmission, transfer, provision, and/or the like of information (e.g., data, 
signals, messages, instructions, commands, and/or the like).  For one unit (e.g., a device, a system, 
a component of a device or system, combinations thereof, and/or the like) to be in communication 
with another unit means that the one unit is able to directly or indirectly receive information from 
and/or transmit information to the other unit.  This may refer to a direct or indirect connection 
(e.g., a direct communication connection, an indirect communication connection, and/or the like) 
that is wired and/or wireless in nature.  Additionally, two units may be in communication with 
each other even though the information transmitted may be modified, processed, relayed, and/or 
routed between the first and second unit.  For example, a first unit may be in communication with 
a second unit even though the first unit passively receives information and does not actively 
transmit information to the second unit.  As another example, a first unit may be in communication 
with a second unit if at least one intermediary unit (e.g., a third unit located between the first unit 
and the second unit) processes information received from the first unit and communicates the 
processed information to the second unit.  In some non-limiting embodiments, a message may 
refer to a network packet (e.g., a data packet and/or the like) that includes data.  It will be 
appreciated that numerous other arrangements are possible. 
 
[0031] As used herein, the term “merchant” may refer to an individual or entity that provides 
goods and/or services, or access to goods and/or services, to customers based on a transaction, 
such as a payment transaction.  The term “merchant” or “merchant system” may also refer to one 
or more computer systems operated by or on behalf of a merchant, such as a server computer 
executing one or more software applications.  A “point-of-sale (POS) system,” as used herein, may 
refer to one or more computers and/or peripheral devices used by a merchant to engage in payment 
transactions with customers, including one or more card readers, near-field communication (NFC) 
receivers, RFID receivers, and/or other contactless transceivers or receivers, contact-based 
receivers, payment terminals, computers, servers, input devices, and/or other like devices that can 
be used to initiate a payment transaction.   
 
[0032] As used herein, the term “portable financial device” may refer to a payment card (e.g., 
a credit or debit card), a gift card, a smartcard, smart media, a payroll card, a healthcare card, a 
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wrist band, a machine-readable medium containing account information, a keychain device or fob, 
an RFID transponder, a retailer discount or loyalty card, a mobile device executing an electronic 
wallet application, a personal digital assistant, a security card, an access card, a wireless terminal, 
and/or a transponder, as examples.  The portable financial device may include a volatile or a non-
volatile memory to store information, such as an account identifier or a name of the account holder. 
 
[0033] As used herein, the term “computing device” may refer to one or more electronic 
devices that are configured to directly or indirectly communicate with or over one or more 
networks.  A computing device may be a mobile or portable computing device, a desktop 
computer, a server, and/or the like.  Furthermore, the term “computer” may refer to any computing 
device that includes the necessary components to receive, process, and output data, and normally 
includes a display, a processor, a memory, an input device, and a network interface.  A “computing 
system” may include one or more computing devices or computers.  An “application” or 
“application program interface” (API) refers to computer code or other data sorted on a computer-
readable medium that may be executed by a processor to facilitate the interaction between software 
components, such as a client-side front-end and/or server-side back-end for receiving data from 
the client.  An “interface” refers to a generated display, such as one or more graphical user 
interfaces (GUIs) with which a user may interact, either directly or indirectly (e.g., through a 
keyboard, mouse, touchscreen, etc.).  Further, multiple computers, e.g., servers, or other 
computerized devices, such as an autonomous vehicle including a vehicle computing system, 
directly or indirectly communicating in the network environment may constitute a “system” or a 
“computing system”. 
[0034] It will be apparent that systems and/or methods, described herein, can be implemented 
in different forms of hardware, software, or a combination of hardware and software.  The actual 
specialized control hardware or software code used to implement these systems and/or methods is 
not limiting of the implementations.  Thus, the operation and behavior of the systems and/or 
methods are described herein without reference to specific software code, it being understood that 
software and hardware can be designed to implement the systems and/or methods based on the 
description herein. 
 
[0035] Some non-limiting embodiments or aspects are described herein in connection with 
thresholds.  As used herein, satisfying a threshold may refer to a value being greater than the 
10
YORK et al.: METHODS AND SYSTEMS TO USE RELATIONAL DATA TO ASSESS  GROUP CREDI
Published by Technical Disclosure Commons, 2020
  10  
threshold, more than the threshold, higher than the threshold, greater than or equal to the threshold, 
less than the threshold, fewer than the threshold, lower than the threshold, less than or equal to the 
threshold, equal to the threshold, etc. 
 
[0036] Non-limiting embodiments or aspects are directed to a method and system of 
generating a multi-party risk score to assess the credit worthiness of a community using a multi-
stage approach to generate an individual risk score and a relational risk score for each individual 
of a group of individuals selected from a community. In non-limiting embodiments or aspects, the 
use of computer processing resources is reduced by utilizing a first stage in which only a subset of 
data is used to generate an individual risk score, such as a transactional data identifier. This enables 
those assessing a risk score associated with a group score to utilize existing or available transaction 
data associated with the individuals of a group from a community, and separately process 
additional stages that consider relational, and geographic data, as desired.  
 
[0037] Referring now to FIG. 1, a schematic diagram of a system 1000 for generating a multi-
party risk score to assess the credit worthiness of a borrowing community 120 is shown according 
to a non-limiting embodiment.  The system 1000 includes a communication network 100 
connecting a multi-party risk scoring processor 102 in communication with one or more lending 
systems 118 and a loan management platform 126. In some non-limiting embodiments of the 
present disclosure, the multi-party risk scoring processor is also in communication with one or 
more external systems 112. The borrowing community 120 includes a plurality of individuals 122. 
However, in an alternate embodiment or aspect of the present disclosure, the functions performed 
by multi-party risk scoring processor 102 are performed by lending system 118.  In some non-
limiting aspects of the present disclosure, a subset of the individuals 122 from the borrowing 
community 120 may comprise a group 124. Individuals 122 from either the borrowing community 
120 or group 124, may use loan management platform 126 to view and manage any loan issued to 
the borrowing community 120 by the lending system 118. The loan management platform 126 is 
in further communication with the lending system 118.  In some non-limiting embodiments of the 
present disclosure, the loan management platform 126 and lending system 118 communicate 
information associated with a loan issued to the borrowing community 120 back to the multi-party 
risk scoring processor 102. Devices and subsystems depicted within system 1000 can interconnect 
via wired connections, wireless connections, or a combination of wired and wireless connections. 
11
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[0038] In some non-limiting embodiments or aspects, communication network 100 includes 
one or more wired and/or wireless networks.  For example, communication network 100 includes 
a cellular network (e.g., a long-term evolution (LTE) network, a third generation (3G) network, a 
fourth generation (4G) network, a code division multiple access (CDMA) network, etc.), a public 
land mobile network (PLMN), a local area network (LAN), a wide area network (WAN), a 
metropolitan area network (MAN), a telephone network (e.g., the public switched telephone 
network (PSTN)), a private network, an ad hoc network, an intranet, the Internet, a fiber optic-
based network, a cloud computing network, and/or the like, and/or a combination of these or other 
types of networks. 
 
[0039] The number and arrangement of systems, devices, and networks shown in FIG. 1 are 
provided as an example.  There can be additional systems, devices and/or networks, fewer systems, 
devices, and/or networks, different systems, devices, and/or networks, or differently arranged 
systems, devices, and/or networks than those shown in FIG. 1.  Furthermore, two or more systems 
or devices shown in FIG. 1 can be implemented within a single system or a single device, or a 
single system or a single device shown in FIG. 1 can be implemented as multiple, distributed 
systems or devices.  Additionally, or alternatively, a set of systems or a set of devices (e.g., one or 
more systems, one or more devices, etc.) of system 1000 can perform one or more functions 
described as being performed by another set of systems or another set of devices of system 1000. 
 
[0040] According to some non-limiting embodiments or aspects, and as illustrated in FIG. 1, 
the multi-party risk scoring processor 102 selects a group 124 of individuals 122 from the 
borrowing community 120 to consider when generating a multi-party risk score for the borrowing 
community 120. In this way, the multi-party risk scoring processor 102 may select a representative 
subset of the borrowing community 120 and omit individuals 122 that will not be relevant to the 
ultimate multi-party risk score. For example, the multi-party risk scoring processor 102 selects a 
group 120 that includes working adults but omits children who will either lack access to communal 
funds or data that could substantively influence the overall calculation. In other non-limiting 
embodiments or aspects of the present disclosure, the borrowing community 120 exclusively 
includes individuals 122 that are relevant to the multi-party risk score, and thus the group 124 
includes all of the individuals 122 of the borrowing community 120. The multi-party risk scoring 
12
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processor 102 uses the individual data 106 and relational data 108 associated with the individuals 
122 of the group 124 to generate a multi-party risk score for assessing the credit worthiness of the 
borrowing community 120. Although the non-limiting embodiment or aspect of the present 
disclosure shown in FIG. 1 depicts relational data 116 stored by a data storage device 114 of an 
external system 112. 
 
[0041] Still referring to FIG. 1, the multi-party risk scoring processor 102 of the non-limiting 
embodiment depicted in FIG. 1 is configured to store individual data 106 and relational data 108 
associated with each individual 122 of the group 124 on a data storage device 104. In certain non-
limiting embodiments or aspects of the present disclosure, data is received via a Graphical User 
Interface (GUI) configured to communicate with the multi-party risk scoring processor 102. For 
example, a user might be prompted by the GUI to input information such as: name and address of 
each individual borrower, social identification numbers for each individual borrower, information 
associated with the connection between each individual borrower, intended use of loan proceeds, 
social media account identifiers including Facebook, Twitter, LinkedIn, and/or the like, contact 
information, call history data, existing credit/debit/prepaid card account identifiers, or mobile 
money account identifiers, biometric authentication data, and/or the like.  
 
[0042] In the non-limiting embodiment or aspect of the present disclosure shown in FIG. 1, 
the multi-party risk scoring processor 102 of system 1000 stores individual data 106 associated 
with each individual 122 from group 124 on data storage device 104 and is configured to receive 
relational data 116 from a data storage device 114 of an external system 112. In some non-limiting 
embodiments or aspects of the present disclosure, external system 112 is hosted by a third party 
partner. For example, third party partners might include: social media providers, cell phone 
providers, Internet service providers, financial institutions, governmental agencies, medical 
offices, and/or the like. However, in alternate non-limiting embodiments or aspects of the present 
disclosure, the multi-party risk scoring processor 102 does not communicate with external system 
112, and individual data 106 and relational data 116 are stored by the multi-party risk scoring 
processor 102 on data storage device 114.  
 
[0043] For example, individual data 106 may include: card-based spend in specific merchant 
categories correlated with credit risk, stability of card-based spend, authorization of declines in 
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card-based transaction activity, any available credit history data, (i.e., length of credit history, total 
available credit, percent utilization of available credit, and percent available credit that is new, 
timeliness of payments, average payment amount, types of credit (i.e. card, auto, home) within 
borrowing history, frequency and amount of missed payments), and any relevant data collected by 
a third party partner (mobile handset details, short message service (SMS), text message logs, 
repayment history, global positioning satellite (GPS) data from a mobile handset, mobile phone 
call logs, and mobile phone contact lists), a data received from a portable financial device, and/or 
the like. 
 
[0044] For example, relational data 108 may include: frequency of call/text communication 
between individual borrowers, physical proximity of borrower homes to each other, population 
density of the region in which borrowers reside, duration of connection between individual 
borrowers on social media platforms, frequency of interaction between individual borrowers on 
social media platforms (i.e., posts, likes, comments), peer-to-peer (P2P) payments initiated 
between individual borrowers (either identified using the primary account number (PAN) provided 
by individual borrowers or through integration with alternate P2P applications (i.e. Tez, PayPal, 
Venmo)), machine learning driven evaluation of the language used by each individual borrower to 
describe their connection to the other borrowers in their group, McGill Friendship Questionnaire 
(a sixteen question assessment of positive and negative feelings between individual borrowers), 
and data associated with card-based spending in specific merchant categories, and/or the like. In 
other non-limiting embodiments, data associated with a card-based spend by specific merchant 
category may be adjusted based on percent spend in relational categories (i.e. restaurants, movie 
theaters, religious organizations, and political expenditures). FIG.1B shows a table comprising 
exemplary data elements used for determining individual risk score and group risk score. 
  
[0045] Still referring to FIG. 1, in response to receiving individual data 106, the multi-party 
risk scoring processor 102 of system 1000 generates an individual risk score for each individual 
122 of the group 124 based at least partially on the individual data 106 received. In one non-
limiting embodiment or aspect of the present disclosure, individual risk scores could be generated 
using existing risk scoring engines such as Visa Consumer Authentication Services, and/or the 
like. For example, the multi-party risk scoring processor 102 might process individual data 106 
associated with an individual’s credit card utilization rate, income, or past delinquencies to 
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generate an individual risk score associated with the risk of lending money to that particular 
individual.  In other non-limiting embodiments or aspects of the present disclosure, the generation 
of the individual risk scores is augmented by external data 116 received from the external system 
112.  
 
[0046] Still referring to FIG. 1, in response to receiving relational data 108, the multi-party 
risk scoring processor 102 of system 1000 generates a relational risk score for each individual 122 
of the group 124, based at least partially on the relational data 108 associated with the individuals 
122 of the group 124. In one non-limiting embodiment or aspect of the present disclosure, the 
mutli-party risk scoring processor 102 processes the relational data 108 to determine the strength 
of an individual’s relationship with the rest of the borrowing community 120, determining whether 
a familial, academic, professional, residential, social, romantic, and/or other relationship between 
individuals 122 of the group 124 exists. Additionally, the multi-party risk scoring processor 102 
can be configured to weigh each categorical relationship in accordance with the instructions 
received by a lending system 118, by means of machine learning to enhance the accuracy of the 
model and/or in accordance with other motivations of a user.  
 
[0047] For example, in some non-limiting embodiments or aspects of the present disclosure, 
the multi-party risk scoring processor 102 might generate a higher relational score for an individual 
122 who is an immediate family member of several other individuals 122 of the group 124 and a 
lower relational score for an individual 122 who is merely the third cousin of just one other 
individual 122 of the group 124. In another non-limiting embodiment or aspect of the present 
disclosure, the multi-party risk scoring processor 102 might generate a higher score for an 
individual 122 who has been a colleague of several other individuals 122 of the group 124 for more 
than ten years, and a lower relational score for an individual 122 who has merely been a colleague 
of just one other individual 122 of the group 124 for less than six months.   
 
[0048] In some non-limiting embodiments or aspects of the present disclosure, the multi-party 
risk scoring processor 102 further augments the relational risk score by applying other relational 
considerations. For example, the multi-party risk scoring processor 102 might factor the relational 
risk score using data associated with the length of relationships, frequency of interactions, physical 
proximity between individuals 122, the age of individuals 122 of the group 124, and/or the like.  
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[0049] Still referring to FIG. 1, in some non-limiting embodiments or aspects of the present 
disclosure, the multi-party risk scoring processor 102 is further configured to determine a weighted 
individual risk score and a weighted relational risk score based at least partially on at least one 
weighing parameter. For example, in some non-limiting embodiments or aspects of the present 
disclosure, a lending system 118 might instruct the multi-party risk scoring system 102 to apply 
more weight to the individual risk score in generating a multi-party risk score for a borrowing 
community 120 with abundant access to individual data 106. Alternatively, in some non-limiting 
embodiments or aspects of the present disclosure, a lending system 118 instructs the multi-party 
risk scoring system 102 to apply more weight to the relational risk score in generating multi-party 
risk score for a borrowing community 120 with limited access to individual data 106. In this way, 
the multi-party risk scoring processor 102 can be configured to apply weighing parameters to 
determine a weighted individual risk score and a weighted relational risk score in response to 
specific needs of the borrowing community 120, or in accordance with instructions received from 
the lending system 118.   
 
[0050] Still referring to FIG. 1, the multi-party risk scoring processor 102 is further configured 
to generate a multi-party risk score for the borrowing community 120 based at least partially on 
the weighted individual risk score and the weighted relational risk score. In some non-limiting 
embodiments or aspects of the present disclosure, the weighted individual scores are aggregated 
by the multi-party risk scoring processor 102 into a combined score, which is then factored by the 
weighted relational scores to account for the nature of the relationships between the individuals 
122 of the group 124 and generate the multi-party risk score for the borrowing community 120.  
 
[0051] In some non-limiting embodiments or aspects of the present disclosure, the multi-party 
risk scoring processor 102 uses the multi-party risk score to determine at least one line of credit 
for at least one individual 122 of the borrowing community 120. For example, the multi-party risk 
score can be used to grant a loan based on the strength of relational data 108 to an individual with 
insufficient or inaccessible individual data 106 necessary to otherwise secure a loan. In some non-
limiting embodiments or aspects of the present disclosure, the multi-party risk scoring processor 
102 uses the multi-party risk score to determine at least one line of credit for the group 124. In 
some non-limiting embodiments or aspects of the present disclosure, the multi-party risk scoring 
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processor 102 uses the multi-party risk score to determine at least one line of credit for the 
borrowing community 120, as a whole. For example, the system depicted in FIG. 1 can scale 
existing group lending models, such as microfinancing, to more profitable levels by providing 
enhanced certainty to lending partners by considering both the individuals and relationships within 
a community. According to still another non-limiting embodiment or aspect of the present 
disclosure, the multi-party risk scoring processor 102 is configured to provide the multi-party risk 
score to the lending system 118, where it is further processed to formulate lending strategies or 
adjust an existing credit risk model based on the combined score. 
 
[0052] Still referring to FIG. 1, the lending system 118 is configured to communicate, via the 
loan management platform 126, with the borrowing community 120, the individuals 122, and/or 
the group 124. The loan management platform 126 is hosted by servers 132 and accessible to the 
borrowing community, lending system 118, and multi-party risk scoring processor 102 through a 
variety of devices, portals, and servers. For example, the loan management platform 126 can be 
accessed via a mobile device 128, computer 130, remotely via cloud servers 132, and/or other 
means of facilitating communication and connectivity between the participants of system 1000. 
Alternatively, the loan management platform 126 may be accessible via any portable financial 
device or computing device.  After the lending system 118 processes the multi-party risk score 
lending strategies, related decisions can be communicated back to individuals 122 of the borrowing 
community 120. Additionally, the loan management platform is configured to enable a push 
payment from the lending system to an account associated with the borrowing community 120 
from which individuals 122 can withdraw loan proceeds.  
 
[0053] In some non-limiting embodiments or aspects of the present disclosure, the loan 
management platform 126 includes a portal that consolidates all of the elements of the repayment 
process for the borrowing individual 122, group 124, or community 120. For example, portal 
content can include: a dashboard view showing repayment progress, a calendar view showing key 
repayment dates and group meetings, a resources view showing educational content, and/or the 
like. In another non-limiting embodiment or aspect of the present disclosure, the loan management 
platform 126 is loaded with various educational content. For example, educational content can 
include: information related to group lending, debt in general, positive repayment behaviors, 
and/or the like. Additionally, in some non-limiting embodiments or aspects of the present 
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disclosure, instructions are sent from the lending system 118 through the loan management 
platform 126 to the borrowing community 120. For example, instructions can include borrower 
requirements and/or the like, wherein such borrowing requirements force the individuals 122 to 
complete specific accomplishments before or after receiving loan proceeds. In some non-limiting 
embodiments, the loan management platform 126 ensures on-boarding and on-going processes. 
As part of on-boarding process, events may be organized to facilitate discussions between 
borrowers. As an example, discussions may be related to shared vision of use of money, evaluating 
key points required for timely repayment, educational sessions on basic financial topics, and 
opportunities for borrowers to make commitments to each other to fulfill their individual 
obligations. As part of the on-going process, follow-up in-person workshops to re-evaluate group 
commitment, assess and discuss repayment progress, and impart new financial knowledge or skills 
may be conducted. 
 
[0054] In some non-limiting embodiments or aspects of the present disclosure, the loan 
management platform 126 is configured to promote intra-group and lender-borrower 
communication. For example, the loan management platform 126 can require communication 
checkpoints to discuss loan repayment between individuals 120 of the borrowing group 124 or 
community 120, or between the lending system 118 and borrowing community 120 as a whole. 
The lending system 118 sends these instructions through a web-based administrator portal of the 
loan management platform 126. The loan management platform 126 may facilitate intra-group and 
lender-borrower communication either digitally or in-person. In some non-limiting embodiments, 
communicating digitally may include hosting text, video, or audio-based messaging, recording 
group communication (video or audio), facilitating transcription of audio content to text, and 
forwarding results to the lending system 118 for review. Further, by using machine learning, the 
loan management platform 126 may recognize potentially problematic borrower behaviors (ex. 
lack of communication, overtly negative conversation, and the like.) and enable proactive 
corrective actions. In some non-limiting embodiments, communicating in-person may include, 
setting-up of in-person meetings, scheduling (i.e. distribution of digital invites, tracking responses) 
and tracking history (i.e. archive of meeting instances). In some non-limiting embodiments, within 
both the portal for individual borrower and the web-based administrator portal of the lending 
system 118, borrower progress reports may be available. In some non-limiting embodiments, 
18
YORK et al.: METHODS AND SYSTEMS TO USE RELATIONAL DATA TO ASSESS  GROUP CREDI
Published by Technical Disclosure Commons, 2020
  18  
individual borrower reporting may focus on their group’s repayment progress and each individual 
borrower’s contribution. In some non-limiting embodiments, lender admin reporting may focus on 
varying levels of data – from portfolio level performance to individual loans. 
 
[0055] In some non-limiting embodiments, the loan management platform 126 may maximize 
group accountability, by providing notifications to all borrowers in a group when one borrower 
makes or misses their required repayment. In some non-limiting embodiments, upon determining 
initial group risk score and origination of the corresponding loan, the loan management platform 
126 may continuously track changes to the inputs, for dynamically updating individual and group 
risk scores. As the risk profile of an individual borrower changes (preferably by improving), the 
loan management platform 126 provides the lending system 118 with relevant insights to prompt 
cross-selling of other financial products such as an individual home loan, individual auto loan, an 
extension of their credit line on an existing individual credit card and the like. Additionally, as the 
risk profile of the group changes (preferably by improving), the loan management platform 126 
may provide the lending system 118 with relevant insights to enable dynamic adjustment of their 
offering. As an example, if the group successfully repays 60% of the loan principle on-time (with 
a corresponding improvement to the group risk score), the loan management platform 126 may 
prompt the lending system 118 to offer a new larger credit line at a reduced interest rate. 
Conversely, if the loan management platform 126 identifies a group loan at-risk, the loan 
management platform 126 may prompt the lending system 118 to selectively intervene. As an 
example, for a loan where several recent payments have been late and significant reductions in the 
card spend of individual group members have been observed, the lending system 118 may initiate 
a face-to-face meeting or create specific repayment incentives, such as “$5 off on next installment, 
if payment is made on time”. Additionally, the lending system 118 may be equipped to provide 
incentives based on activities completed. As an example, lending system 118 may configure a 
borrower challenge that requires borrowers to complete several financial literacy education 
modules – in return for a small reduction in their interest rate, or acquisition of a “flex day” that 
enables them to pay an installment a day late without penalty. Further, in some non-limiting 
embodiments, the lending system 118 may be equipped to configure repayment arrangements for 
extended loans. As an example, the repayment arrangements may include, but not limited to, 
rotating payment responsibility (ex. each borrower takes a turn making a weekly installment 
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payment), shared repayment responsibility (ex. each borrower pays a proportional share of each 
weekly installment payment), modifying frequency of repayment, payment amount, and other 
possible arrangements. 
 
[0056] In the non-limiting embodiment or aspect of system 1000 depicted in FIG. 1, the multi-
party risk scoring processor 102 is further configured to store geographic data 110 associated with 
a geographical location of the community on the data storage device 104. In other non-limiting 
embodiments or aspects of the present disclosure, multi-party risk scoring processor 102 is 
configured to receive geographic data 110 from the data storage device 114 of external system 
112. For example, geographic data can include data associated with the political stability of a 
region, the economic stability of a region, the spending habits of a region, the climate of a region, 
the exports and imports of a region, and/or the like. In the system depicted in FIG. 1, multi-party 
risk scoring processor 102 is configured to generate a location-based risk score for the community 
based at least partially on the multi-party risk score and the geographic data 110. The multi-party 
risk scoring processor 102 is further configured to modify at least one line of credit based at least 
partially on the location-based risk score. For example, if the multi-party risk score for a 
community is relatively high, but the geographic data indicates a recent surge of political unrest 
associated with the geographic location of the borrowing community 120, the multi-party risk 
scoring processor 102 can use the location-based risk score to lower a line of credit granted to the 
borrowing community 120. In another non-limiting embodiment or aspect of the present 
disclosure, the multi-party risk scoring processor 102 is configured to send the location-based risk 
score to the lending system 118 for further processing.  
 
[0057] In some non-limiting embodiments or aspects, the multi-party risk scoring processor 102 
is further configured to receive performance data associated with a line of credit from the lending 
system 118 and/or the loan management platform 126. For example, performance data may include 
delinquencies, payment history, spending behaviors, and/or the like. In response to receiving the 
performance data, the multi-party risk scoring processor 102 then determines, with at least one 
processor, whether the performance data satisfies at least one threshold. The threshold can be 
determined by the lending system 118, the multi-party risk scoring processor 102, or the borrowing 
community 120 itself, and communicated via the loan management platform 126. In response to 
determining that the performance data does not satisfy the threshold, the multi-party risk scoring 
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processor 102 is configured to modify the multi-party risk score, the weighing parameters, and/or 
the location-based risk score for the borrowing community 120. Thus, the loan management 
platform 126 is configured recognize potentially problematic borrower performance or behavior, 
and inform the multi-party risk scoring processor 102, which attenuates the method of generating 
the multi-party risk score and enhances accuracy. In other non-limiting embodiments or aspects of 
the present disclosure, the modified multi-party risk score for the community may be stored by the 
multi-party risk scoring processor 102 as geographic data 110, and used in the generation of a 
location-based risk score for other individuals 122, groups 124 and/or communities 120 within the 
same geographic region. 
 
[0058] In some non-limiting embodiments, the loan management platform 126 may be associated 
with an encrypted database that may include, but not limited to, user data, model calculations and 
outputs, platform settings such as quantity of education content delivered, frequency of 
communications between group borrowers, and the like, and loan performance data.  
 
[0059] In some non-limiting embodiments, the present disclosure may be used by groups of 
friends or family (or perhaps both) who have shared financial interests, under various scenarios as 
shown in the below Table 1. 
 
Persona Description 
 
Closely-Knit 
Friends 
• Emerging economy 
• Live in a rural area; lower population density 
• Live in close physical proximity; same neighborhood 
• Low to medium income 
• Shared financial interest: 
o Opening a business together 
o Each individual interested in building credit 
history/worthiness 
o Pool of parents borrowing for children’s tuition 
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• Reason for using the present disclosure: A variety of 
reasons are likely to have led to their exclusion from 
traditional lending channels. Reasons may include 
physical distance from a bank branch, lack of a traditional 
credit history, or a lack of JLG (joint liability group) 
lenders (i.e. none in existence, unwilling to lend to non-
farmers, unwilling to tolerate borrower risk profile). The 
present disclosure provides the infrastructure to lenders 
that’s needed to mitigate unnecessary risk, without 
excessive overhead costs. Reduction in 
overhead/administration costs allows lenders to expand 
their pool of borrowers to include new/different types of 
groups. 
 
Multi-
Generational 
Families 
• Emerging economy 
• May live in a rural or semi-urban location 
• Live in close physical proximity; likely one address, but if 
not, within the same immediate neighborhood 
• Range of incomes – some family members with existing 
borrowing history, others with none 
• Reason for using the present disclosure: The multi-
generational family includes members who are new to the 
financial system, and are looking for ways of establishing 
a financial foundation. Elder family members may have 
some appetite to participate in their financial lives, but not 
enough (or insufficient resources) to serve as a co-signor 
on an individual loan. The present disclosure provides a 
systematic way of balancing responsibility. Younger 
family members are able to get necessary access to credit 
and build a credit history, while a web of other, more 
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established family members support them and hold them 
accountable. For other families, the present disclosure 
enables access to shared funds that can support a common 
financial goal – funding school tuition for children, 
repairing a shared physical asset (ex. roof or driveway), or 
launching a joint venture (ex. a family business).  
 
Mixed 
(Family + 
Friends) 
• Emerging economy 
• May live in a rural or semi-urban location 
• Live in close physical proximity; same neighborhood 
• Low to medium income 
• Shared financial interest: 
o Opening a business together 
o Each individual interested in building credit 
history/worthiness 
o Pool of parents borrowing for children’s tuition 
• Reason for using the present disclosure: Similar to other 
user groups, these borrowers have been excluded from 
tradition lending channels and are bonding together for a 
shared financial goal. Example financial goals might be a 
shared physical asset (ex. a fence around a shared field, or 
dividing two neighboring properties), a joint venture (ex. 
family members and assorted friends opening a business 
together), or making a communal investment (ex. 
purchasing a community pavilion/sunshade). The present 
disclosure enables access to the necessary shared funds. 
 
Table 1 
[0060] Further, the below Table 2 shows various risks involved in the lending process and the 
ability of the present disclosure to mitigate the risk.  
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# 
 
Risk 
 
Mitigation 
Present disclosure 
(Visa) 
 
Lender 
 
Partner - 
Data 
Provider 
 
Other 
1 
Risk of 
disaster or 
other hardship 
that impacts 
individual 
ability to 
repay 
• Enhance risk 
model to consider 
macro-economic 
and other 
environmental 
factors to account 
for likelihood of 
hardship 
• Cross-sell 
insurance 
products that 
protect against 
unemployment or 
property loss 
• Enroll risky 
customers in 
forced-savings 
plans that create 
rainy-day funds 
  
2 
Risk of 
disaster or 
other hardship 
that impacts 
group ability 
to repay 
• Same as above • Same as above  
 
3 
Risk of poor 
data quality 
impacting 
loan 
performance 
• Devote resources 
to supporting 
public policy that 
enhances public 
credit data 
infrastructure 
• Explore 
partnerships with 
wide range of 
alternative data 
providers 
• In initial lending 
pilots, focus on 
target customer 
segments that 
feature more 
robust data 
• Incorporate 
alterative 
data sources 
for the 
present 
disclosure 
 
4 
Risk of formal 
and 
impersonal 
lending 
agreements 
• Create in-person 
program content – 
both as part of 
initial on-boarding 
• Host in-person 
program content 
– both as part of 
initial on-
boarding and on-
 
• A third-
party 
broker 
network 
could also 
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adversely 
impacting 
performance 
and on-going 
administration 
going 
administration 
• Focus on target 
customer 
segments that are 
geographically 
concentrated, to 
maximize 
feasibility of 
regular in-person 
meetings 
be used to 
facilitate 
regular in-
person 
meetings 
5 
Risk of 
reliance on 
transaction 
data 
• Strength of 
technology 
platform that 
administers 
repayment process 
can help mitigate 
risk of over-
reliance on 
transaction data 
• Model could be 
architected to 
support “plugging 
in” to a non-Visa 
network (ex. 
domestic scheme) 
and consuming 
non-Visa 
transaction 
activity 
 
• Incorporate 
alterative 
data 
sources for 
the present 
disclosure 
 
6 
Regulatory 
implications 
of lending to 
more than one 
person 
• Adjust product 
concept to 
specifically focus 
on individual 
loans (instead of a 
group) 
• Product focus then 
becomes a 
technology 
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platform for 
allocating loan 
proceeds to others 
in the borrower’s 
circle of trust 
 
Table 2 
 
[0061] The below Table 3 shows exemplary data elements required for assessing credit 
worthiness of a borrowing community. Table 3 illustrates how weightage would be assigned to 
various relations with respect to their relational connections. 
 
How do Applicants (Borrowers) Know Each Other? (Total Weight: 20%) 
  
Category Weig
ht 
Potential 
Sources 
  
Very 
Bad 
Bad Fair Good Excellent 
Family 20% 
DNA Test, 
Birth 
Certificate; 
Ancestry.com 
Integration  
Distant 
Relative
s 
Third 
Cousins 
Second 
Cousins 
First 
Cousins, 
Aunt/Uncl
e, 
Grandmot
her/ 
Grandfath
er 
Immediat
e Family 
Members 
School 17% 
School, 
Alumni 
Organization, 
LinkedIn 
Integration 
Did Not 
Know 
Each 
Other at 
School 
Had 
Mutual 
Friends 
Attende
d 
School 
at the 
Same 
Time 
Knew 
Each 
Other at 
School 
Attended 
School at 
the Same 
Time, 
Classmate
s, 
Affiliated 
with the 
Same 
Academic 
Organizat
ion  
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Neighborh
ood 
18% 
Mailing 
Address; 
Background 
Check; USPS 
Database  
Live 
20+ 
Miles 
Apart 
Live 
10-20 
Miles 
Apart 
Live 5-
10 
Miles 
Apart 
Live 1-5 
Miles 
Apart 
Live 
Within a 
Mile of 
Each 
Other 
Work 16% 
W-2 Copy, 
LinkedIn 
Have 
Worked 
Togethe
r <6 
Months 
Have 
Worked 
Togethe
r 6-12 
Months  
Have 
Worked 
Togethe
r 1-5 
Years 
Have 
Worked 
Together 
5-10 Years 
Have 
Worked 
Together 
10+ 
Years 
Social 11% 
Social Media 
Integration 
Connect
ed to 
Each 
Other 
<6 
Months 
Connect
ed to 
Each 
Other 6-
12 
Months  
Connect
ed to 
Each 
Other 1-
5 Years 
Connected 
to Each 
Other 5-10 
Years 
Connecte
d to Each 
Other 10+ 
Years 
Partner 18% 
Social Media 
Integration; 
Marriage 
Certificate 
Less 
Than 6 
Months 
6-12 
Months 
1-5 
Years 
5-10 Years 
10+ 
Years 
 
Table 3 
 
[0062] The below Table 4 shows exemplary measures that enable quantification of a relational 
connection. 
 
Other Measures of Relational Connection 
  
Category Weigh
t 
Potential 
Sources  
Very 
Bad 
Bad Fair Good Excellent 
Length of 
Relationship 
5% Application 
Less 
Than 6 
Months  
6-12 
Months 
1-5 Years 5-10 Years 10+ Years 
Frequency 
of 
Interaction 
5% 
Social Media 
Integration 
One 
Every 3+ 
Years 
Once 
Every 1-3 
Years 
Once 
Every 6-
12 Months 
Once Every 
1-6 Months 
More 
Frequently 
Than Once 
a Month  
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Physical 
Proximity 
5% 
Mailing 
Address; 
Background 
Check; USPS 
Database 
Live 20+ 
Miles 
Apart 
Live 10-
20 Miles 
Apart 
Live 5-10 
Miles 
Apart 
Live 1-5 
Miles Apart 
Live 
Within a 
Mile of 
Each 
Other  
Age of 
Individual 
Accounts 
5% 
Bank 
Integration; 
Credit 
Bureau 
Individua
ls' 
Accounts 
Open 
Less 
Than 3 
Months  
Individua
ls' 
Accounts 
Open 3-6 
Months 
Individual
s' 
Accounts 
Open 6-12 
Months 
Individuals' 
Accounts 
Open 1-5 
Years 
Individual
s' 
Accounts 
Open 5+ 
Years 
% 
Utilization 
of Open 
Credit 
5% 
Credit 
Bureau 
80%+ 
Utilizatio
n 
60-80% 
Utilizatio
n 
40-60% 
Utilization 
20-40% 
Utilization 
<20% 
Utilization 
% of Total 
Credit That 
Is New 
5% 
Credit 
Bureau 
80%+ 
New 
60-80% 
New 
40-60% 
New 
20-40% 
New 
<20% 
New 
Payment 
History 
10% 
Credit 
Bureau 
>5 Late 
Payments 
Combine
d  
4 Late 
Payments 
Combine
d 
2-3 Late 
Payments 
Combined 
1 Late 
Payment 
Combined 
No Late 
Payments 
Average 
Payment 
Amount 
5% 
Bank 
Integration; 
Credit 
Bureau 
Average 
Payment 
<20% of 
Outstandi
ng 
Balance 
Average 
Payment 
20-40% 
of 
Outstandi
ng 
Balance  
Average 
Payment 
40-60% of 
Outstandi
ng 
Balance 
Average 
Payment 60-
80% of 
Outstanding 
Balance 
Average 
Payment 
80+% of 
Outstandin
g Balance 
Types of 
Credit 
Accounts 
(Car, Auto, 
Card) 
5% 
Credit 
Bureau 
One 
Account 
Type 
Combine
d 
Two 
Account 
Types 
Combine
d  
Three 
Account 
Types 
Combined 
Four 
Account 
Types 
Combined 
Five or 
More 
Account 
Types 
Combined 
Frequency 
of Missed 
Payments 
5% 
Credit 
Bureau 
Late 
Payment 
Within 
the Last 
Month 
Late 
Payment 
Within 
the Last 
Late 
Payment 
Within the 
Last 1-3 
Years 
Late 
Payment 
Within the 
Last 3-5 
Years 
No Late 
Payments 
Within the 
Last 5+ 
Years 
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1-12 
Months  
History as a 
Co-Signer 
5% 
Credit 
Bureau 
No 
History 
as Co-
Signers 
One 
Member 
with 
History 
as Co-
Signer  
Two 
Members 
with 
History as 
Co-
Signers 
Three 
Members 
with History 
as Co-
Signers 
Four or 
More 
Members 
with 
History as 
Co-
Signers 
Intra-Group 
Payments 
5% 
Bank 
Integration; 
Integrations 
with P2P 
services 
  
No Intra-
Group 
Payments 
1-5 Intra-
Group 
Payments 
6-20 Intra-
Group 
Payments 
21-50 Intra-
Group 
Payments 
51+ Intra-
Group 
Payments 
Frequency 
of Call/ 
Text/ Email 
Comms 
Between 
Individual 
Borrowers 
5% 
Handset 
Data; Social 
Media 
Integration 
No 
History 
Contact 
Once 
Every 
Year+ 
Contact 
Once 
Every 3-
12 Months 
Contact 
Once Every 
1 Week to 3 
Months 
Contact > 
Once a 
Week 
Duration of 
Connection 
Between 
Individual 
Borrowers 
on Social 
Media 
Platforms 
5% 
Social Media 
Integration 
Less 
Than 6 
Months 
6-12 
Months 
1-5 Years 5-10 Years 10+ Years 
Frequency 
of Social 
Media 
Interaction 
Between 
Individual 
Borrowers  
5% 
Social Media 
Integration 
No 
History 
Contact 
Once 
Every 
Year+ 
Contact 
Once 
Every 3-
12 Months 
Contact 
Once Every 
1 Week to 3 
Months 
Contact > 
Once a 
Week 
 
Table 4 
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[0063] The relational connections quantified based on the above mentioned exemplary data 
elements in Table 3 and Table 4 may be used for determining the individual risk score, relational 
score and the group risk score to assess the credit worthiness of the borrowing community. 
 
In some non-limiting embodiments or aspects, FIG. 2 shows a flowchart that illustrates a method 
2000 for multi-party risk scoring, according to a non-limiting embodiment.  
[0064] As illustrated in FIG. 2, the method 2000 comprises one or more blocks 
implemented to assess credit worthiness of a community. The method 2000 may be described in 
the general context of computer executable instructions. Generally, computer executable 
instructions can include routines, programs, objects, components, data structures, procedures, 
modules, and functions, which perform specific functions or implement specific abstract data 
types. 
 
[0065] The order in which the method 2000 is described is not intended to be construed as a 
limitation, and any number of the described method blocks can be combined in any order to 
implement the method. Additionally, individual blocks may be deleted from the methods without 
departing from the spirit and scope of the subject matter described herein. Furthermore, the method 
can be implemented in any suitable hardware, software, firmware, or combination thereof. 
 
[0066] The steps of the method shown may be carried out by one or more processors of a 
system for generating a multi-party risk score to assess the credit worthiness of a borrowing 
community. At block 202, a group of individuals is selected from a borrowing community as a 
basis for generating the multi-party risk score for the borrowing community. The group can 
constitute a subset of individuals from the community. Alternatively, the group may include every 
individual from the community itself. At block 204, the processor receives individual data from a 
server, and in response to receiving individual data, generates an individual risk score for each 
individual of the group at block 206. Likewise, the processor receives relational data from a server 
at block 208, and in response to receiving the relational data, generates a relational risk score for 
each individual of the group at block 210. 
 
[0067] Still referring to the method depicted in FIG 2, at block 212 the processor then receives 
weighing parameters for at least the individual risk score or the relational risk score. The weighing 
parameters can be used to apply more influence to either the individual risk score or the relational 
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risk score in accordance with the desire of the user or the access to and/or integrity of the data 
available to the processor. In response to receiving the weighing parameters, at block 214, the 
processor determines a weighted individual risk score and weighted relational risk score based at 
least partially on the weighing parameters. At block 216, the processor generates a multi-party risk 
score for the borrowing community based on the weighted individual and weighted relational risk 
scores. Finally, the multi-party risk score is used to determine at least one line of credit for the 
community at block 218. Alternatively, the multi-party risk score can be used to determine at least 
one line of credit for an individual of the community or for the group. 
 
 
[0068] FIG. 3 is a block diagram of an exemplary computer system for implementing 
embodiments consistent with the present disclosure.  
 
[0069] In some embodiments, FIG. 3 illustrates a block diagram of an exemplary computer system 
300 for implementing embodiments consistent with the present disclosure. In some embodiments, 
the computer system 300 can be a multi-party risk scoring processor 102 that is used for assessing 
credit worthiness of a community. The computer system 300 may include a central processing unit 
(“CPU” or “processor”) 302. The processor 302 may include at least one data processor for 
executing program components for executing user or system-generated business processes. A user 
may include a person, a person using a device such as those included in this disclosure, or such a 
device itself. The processor 302 may include specialized processing units such as integrated system 
(bus) controllers, memory management control units, floating point units, graphics processing 
units, digital signal processing units, etc. 
 
[0070] The processor 302 may be disposed in communication with input devices 311 and output 
devices 312 via I/O interface 301. The I/O interface 301 may employ communication 
protocols/methods such as, without limitation, audio, analog, digital, stereo, IEEE-1393, serial bus, 
Universal Serial Bus (USB), infrared, PS/2, BNC, coaxial, component, composite, Digital Visual 
Interface (DVI), high-definition multimedia interface (HDMI), Radio Frequency (RF) antennas, 
S-Video, Video Graphics Array (VGA), IEEE 802.n /b/g/n/x, Bluetooth, cellular (e.g., Code-
Division Multiple Access (CDMA), High-Speed Packet Access (HSPA+), Global System For 
Mobile Communications (GSM), Long-Term Evolution (LTE), WiMax, or the like), etc. 
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[0071] Using the I/O interface 301, the computer system 300 may communicate with the input 
devices 311 and the output devices 312.  
 
[0072] In some embodiments, the processor 302 may be disposed in communication with a 
communication network 309 via a network interface 303. The network interface 303 may 
communicate with the communication network 309. The network interface 303 may employ 
connection protocols including, without limitation, direct connect, Ethernet (e.g., twisted pair 
10/100/1000 Base T), Transmission Control Protocol/Internet Protocol (TCP/IP), token ring, IEEE 
802.11a/b/g/n/x, etc. Using the network interface 303 and the communication network 309, the 
computer system 300 may communicate with lending system 1181 to lending system 118n (also 
referred as one or more lending systems 118), a loan management platform 126 and external 
system 1121 to external system 112n (also referred as one or more external systems 112). The 
communication network 309 can be implemented as one of the different types of networks, such 
as intranet or Local Area Network (LAN), Closed Area Network (CAN) and such. The 
communication network 309 may either be a dedicated network or a shared network, which 
represents an association of the different types of networks that use a variety of protocols, for 
example, Hypertext Transfer Protocol (HTTP), CAN Protocol, Transmission Control 
Protocol/Internet Protocol (TCP/IP), Wireless Application Protocol (WAP), etc., to communicate 
with each other. Further, the communication network 309 may include a variety of network 
devices, including routers, bridges, servers, computing devices, storage devices, etc. In some 
embodiments, the processor 302 may be disposed in communication with a memory 305 (e.g., 
RAM, ROM, etc. not shown in FIG.3) via a storage interface 303. The storage interface 303 may 
connect to memory 305 including, without limitation, memory drives, removable disc drives, etc., 
employing connection protocols such as Serial Advanced Technology Attachment (SATA), 
Integrated Drive Electronics (IDE), IEEE-1393, Universal Serial Bus (USB), fibre channel, Small 
Computer Systems Interface (SCSI), etc. The memory drives may further include a drum, magnetic 
disc drive, magneto-optical drive, optical drive, Redundant Array of Independent Discs (RAID), 
solid-state memory devices, solid-state drives, etc.  
[0073] The memory 305 may store a collection of program or database components, including, 
without limitation, a user interface 306, an operating system 307, a web browser 308 etc. In some 
embodiments, the computer system 300 may store user/application data, such as the data, variables, 
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records, etc. as described in this disclosure. Such databases may be implemented as fault-tolerant, 
relational, scalable, secure databases such as Oracle or Sybase.  
 
[0074] The operating system 307 may facilitate resource management and operation of the 
computer system 300. Examples of operating systems include, without limitation, APPLE® 
MACINTOSH® OS X®, UNIX®, UNIX-like system distributions (E.G., BERKELEY 
SOFTWARE DISTRIBUTION® (BSD), FREEBSD®, NETBSD®, OPENBSD, etc.), LINUX® 
DISTRIBUTIONS (E.G., RED HAT®, UBUNTU®, KUBUNTU®, etc.), IBM®OS/2®, 
MICROSOFT® WINDOWS® (XP®, VISTA®/7/8, 10 etc.), APPLE® IOS®, GOOGLETM 
ANDROIDTM, BLACKBERRY® OS, or the like. The User interface 306 may facilitate display, 
execution, interaction, manipulation, or operation of program components through textual or 
graphical facilities. For example, user interfaces may provide computer interaction interface 
elements on a display system operatively connected to the computer system 300, such as cursors, 
icons, checkboxes, menus, scrollers, windows, widgets, etc. Graphical User Interfaces (GUIs) may 
be employed, including, without limitation, Apple® Macintosh® operating systems’ Aqua®, IBM® 
OS/2®, Microsoft® Windows® (e.g., Aero, Metro, etc.), web interface libraries (e.g., ActiveX®, 
Java®, Javascript®, AJAX, HTML, Adobe® Flash®, etc.), or the like.  
 
[0075] In some embodiments, the computer system 300 may implement the web browser 308 
stored program components. The web browser 308 may be a hypertext viewing application, such 
as MICROSOFT® INTERNET EXPLORER®, GOOGLETM CHROMETM, MOZILLA® 
FIREFOX®, APPLE® SAFARI®, etc. Secure web browsing may be provided using Secure 
Hypertext Transport Protocol (HTTPS), Secure Sockets Layer (SSL), Transport Layer Security 
(TLS), etc. Web browsers 308 may utilize facilities such as AJAX, DHTML, ADOBE® FLASH®, 
JAVASCRIPT®, JAVA®, Application Programming Interfaces (APIs), etc. In some embodiments, 
the computer system 300 may implement a mail server stored program component. The mail server 
may be an Internet mail server such as Microsoft Exchange, or the like. The mail server may utilize 
facilities such as Active Server Pages (ASP), ACTIVEX®, ANSI® C++/C#, MICROSOFT®, .NET, 
CGI SCRIPTS, JAVA®, JAVASCRIPT®, PERL®, PHP, PYTHON®, WEBOBJECTS®, etc. The 
mail server may utilize communication protocols such as Internet Message Access Protocol 
(IMAP), Messaging Application Programming Interface (MAPI), MICROSOFT® exchange, Post 
Office Protocol (POP), Simple Mail Transfer Protocol (SMTP), or the like. In some embodiments, 
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the computer system 300 may implement a mail client stored program component. The mail client 
may be a mail viewing application, such as APPLE® MAIL, MICROSOFT® ENTOURAGE®, 
MICROSOFT® OUTLOOK®, MOZILLA® THUNDERBIRD®, etc.  
 
[0076] Furthermore, one or more computer-readable storage media may be utilized in 
implementing embodiments consistent with the present disclosure. A computer-readable storage 
medium refers to any type of physical memory on which information or data readable by a 
processor may be stored. Thus, a computer-readable storage medium may store instructions for 
execution by one or more processors, including instructions for causing the processor(s) to perform 
steps or stages consistent with the embodiments described herein. The term “computer-readable 
medium” should be understood to include tangible items and exclude carrier waves and transient 
signals, i.e., non-transitory. Examples include Random Access Memory (RAM), Read-Only 
Memory (ROM), volatile memory, non-volatile memory, hard drives, Compact Disc (CD) ROMs, 
Digital Video Disc (DVDs), flash drives, disks, and any other known physical storage media. 
 
[0077] FIGs. 4A–4S illustrate a non-limiting example of an implementation of a method and 
system for risk scoring the credit worthiness of a group according to the present disclosure. It will 
be appreciated that the implementation details, such as specific arrangements, applications, 
systems, and/or interfaces, covered in FIGs. 4A–4S are meant to be for example purposes only. 
 
[0078] Finally, the language used in the specification has been principally selected for 
readability and instructional purposes, and it may not have been selected to delineate or 
circumscribe the inventive subject matter. Accordingly, the disclosure of the embodiments of the 
disclosure is intended to be illustrative, but not limiting, of the scope of the disclosure. 
 
[0079] With respect to the use of substantially any plural and/or singular terms herein, 
those having skill in the art can translate from the plural to the singular and/or from the singular to 
the plural as is appropriate to the context and/or application. The various singular/plural 
permutations may be expressly set forth herein for sake of clarity. 
[0080] Although the invention has been described in detail for the purpose of illustration based 
on what is currently considered to be the most practical and preferred embodiments, it is to be 
understood that such detail is solely for that purpose and that the invention is not limited to the 
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disclosed embodiments, but, on the contrary, is intended to cover modifications and equivalent 
arrangements that are within the spirit and scope of the appended claims. For example, it is to be 
understood that the present invention contemplates that, to the extent possible, one or more features 
of any embodiment can be combined with one or more features of any other embodiment. 
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METHODS AND SYSTEMS TO USE RELATIONAL DATA TO ASSESS  
GROUP CREDIT WORTHINESS 
 
ABSTRACT 
 
A computer-implemented method for aggregating and managing credit worthiness of a community 
including: selecting, with at least one processor, a group of individuals from the community; 
generating, with at least one processor, an individual risk score for each individual of the group 
based on individual data; generating, with at least one processor, a relational risk score for each 
individual of the group based at least partially on relational data; determining, with at least one 
processor, a weighted individual risk score and a weighted relational risk score based on a 
weighing parameter; generating, with at least one processor, a multi-party risk score for the 
community based on the weighted individual and relational risk scores; and determining, with at 
least one processor, based on the multi-party risk score, at least one line of credit for an individual 
of the group or community, the group, the community, or any combination thereof. 
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61 
62 
63 
64 
65 23.8 =(165/J7)-11 59.5 =D15-80 
66 
67 
68 
63 
70 
71 15.3 4171/J711N 76.5 =D16'810 
I 72 
73 
74 I 
75 i 
76
TT 54.4 4177/.17)"8 68 =1:117-880 
78 
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Sends 
indicators 
abouttimliness 
to re-inforce 
payment 
history, levelto 
reinforce 
utilization data 
set, categories 
to inform mix 
of credit. And 
this is 
delivered 
through an 
opt-in feature 
in order to pair 
with person 
Standards 
Payment 
History 30% 
New 
transaction 
data 5% 
Utilization 30% 
Length of 
history 15% 
Mix of credit 10% 
Amount of 
new credit 10% 
Scale Definitions 
1 2 3 4 s 
XX xx xx xx xx 
XX XX XX XX XX 
XX XX XX XX XX 
XX XX XX XX XX 
XX XX XX XX XX 
XX XX XX XX XX 
IndividualTony 
Supporting Data Selection Performance Rating Earned Points Potential Points 
Payment history 
xxx xxx xxx xxx 
xxx xxx xxx xxx 
xxx xxx xxx xxx 
4 204 255 
New transaction data 
Date Amount Type Timliness Group Effect 5 42.5 42.5 
xx $5.67 Purchase OK 
xx $22,35 Purchase N/A 
xx $36.09 Purchase OK 
xx $3.27 Purchase OK 
Yes 
No 
Yes 
Yes 
xx $45 Payment On Time Yes 
xx $22.38 Balance OK Yes 
Utilization 
xxx xxx xxx xxx 
xxx xxx xxx xxx 
xxx xxx xxx xxx 
2 102 255 
Length of history 
xxx xxx xxx xxx 
xxx xxx xxx xxx 
xxx xxx xxx xxx 
2 51 127.5 
Mix of credit 
xxx xxx xxx xxx 
xxx xxx xxx xxx 
xxx xxx xxx xxx 
4 68 85 
Amount of new credit 4 68 85 
xxx xxx xxx xxx 
xxx xxx xxx xxx 
xxx xxx xxx xxx 
Score as of 
last month 425 
New score 
based on 
transaction 
history 535,5 
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M 0 
18 Earned Points Potential Points 
19 204 q119/.17)*N19 255 4/8*850 
20 
21 
22 
23 
24 
25 
26 42.5 q126/.17)*N26 42.5 4)9%50 
27 
28 
29 
30 
31 
32 
33 
34 
35 102 q135/.17)*N35 255 4010*850 
36 
3/ 
38 
39 
40 
41 51 q141/.17)*N41 127.5 4)11%50 
42  
43 
44 
45 
46 
47 58 q147/.17)*N47 85 4)12%50 
48 
49 
50 
51 
52 
53 
54 
ss 
58 q153/.17)*N53 85 4)13%50 
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Standards 
Paynent 
History 
New 
transaction 
data 
UtiNation 
Length of 
history 
30% 
5% 
30% 
15% 
Mix of credit 10% 
Amount of 
newcredit 10% 
Scale Definitions 
1 2 3 4 5 
XX XX XX XX XX 
XX XX XX XX XX 
XX XX XX XX XX 
XX XX XX XX XX 
XX xx xx xx xx 
XX XX XX XX XX 
IndividualTony 
Supporting Data Selection Performance Rating Earned Po Potential Points 
Payment history 4 204 255 
xxx xxx xxx xxx 
xxx xxx xxx xxx 
xxx xxx xxx xxx 
New transaction data 
Date Amount Type Timliness Group Eff( Member 2 17 42.5 
xx $5.67 Purchase OK Yes Tony 
xx $22.35 Purchase N/A No Tony 
xx $36.09 Purchase OK Yes Tony 
xx $3.27 Purchase OK Yes Tony 
xx $77.08 Purchase OK Yes Augusta 
xx $56.07 Purchase OK Yes Zwan 
xx $109.62 Purchase OK Yes Szan 
xx $58.97 Purchase OK Yes Felix 
xx $223.48 Purchase OK Yes Felix 
xx $71.00 Purchase OK Yes Mayra 
xx $588 Payment Delay Yes All 
xx $75.60 Balance OK Yes All 
Utilization 
xxx xxx xxx xxx 
xxx xxx xxx xxx 
xxx xxx xxx xxx 
Length of history 
xxx xxx xxx xxx 
xxx xxx xxx xxx 
xxx xxx xxx xxx 
Mix of credit 
xxx xxx xxx xxx 
xxx xxx xxx xxx 
xxx xxx xxx xxx 
Amount of new credit 
xxx xxx xxx xxx 
xxx xxx xxx xxx 
xxx xxx xxx xxx 
2 102 255 
2 51 127.5 
4 68 85 
4 68 85 
Score as of 
last month 
New score 
based on 
transaction 
history 
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A M p . U F 
17 
18 Earned Points Potential Points 
19 204 4.119/.17)*019 255 4)8*850 
20 . 
22 
• 
23 
24 
25 
26 17 4.126/.17)*026 42.5 4)9*850 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 102 4140/.17)*040 255 4010*850 
41 
42  
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
51 4.146/.17)*046 127.5 4011,850 
68 4152/.17)*052 85 4)12*850 
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